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(57) ABSTRACT 

A system and method of providing information (such as 
directions) to a driver of a vehicle While driving the vehicle 
Without requiring that the driver remove his eyes from 
looking out the Windshield at the road ahead. A positioning 
device is associated With the vehicle and determines the 
present location of the vehicle Which is compared to a 
desired location (e.g., the location of a desired turn at an 
intersection) necessary to reach a preset destination Which 
has been stored. When the vehicle is in a predetermined 
location (e. g., 500 feet or 10 second before the intersection), 
an advisory message to the driver is projected onto the 
Windshield using a heads-up display projector so that the 
driver can prepare for and make the necessary movement 
(e.g., turning the correct Way at the desired intersection). An 
optional auditory signal can provide a message indicating 
the necessary action, either in general or speci?cally 
(through a speech synthesizer), With optionally different 
sound indicators, depending on the urgency of the action. A 
Wireless receiver used With the present invention can display 
other information such as road conditions, traf?c and 
Weather information, as Well as advertising and e-mail. The 
present invention contemplates that images of intersections 
(live pictures, photos or sketches) may be displayed to 
indicate the proper turn and provide landmark information to 
assist in determining the appropriate turn. 
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METHOD AND SYSTEM FOR PROVIDING 
DIRECTIONS FOR DRIVING 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a divisional application of US. 
patent application No. Ser. No. 09/676,598, ?led Sept. 29, 
2000, now US. Pat. No. , Which is incorporated 
herein by reference in its entirety. 

BACKGROUND OF THE INVENTION 

[0002] 
[0003] The present invention relates to a system and 
method for providing information to a driver Without requir 
ing that the driver remove his eyes from the road. More 
particularly, the present invention relates to a system and 
method for providing information such as navigational 
information such as directional instructions to a driver based 
on his position and stored information that Will alloW the 
driver to travel in the desired direction Without requiring that 
the driver look aWay from the Windshield. 

[0004] 2. BackgroundArt 

1. Field of the Invention 

[0005] Driving to an unknoWn destination or in an unfa 
miliar location presents the opportunity for a driver to get 
lost or to miss his turn. Perhaps the driver Was looking for 
a road by a particular name (e.g., “Main Street” or “Harbor 
Freeway”) and he encounters an intersection Without a street 
sign or With a sign Which has another designation (e.g., 
“Route 1” or “Interstate 5”). The driver does not knoW 
Whether to turn or drive forWard through the intersection, 
continuing to look for “Main Street” or “Harbor Freeway” 
because he does not knoW Where Main Street is supposed to 
be or What the desired intersection is supposed to look like. 

[0006] Often directions are provided from maps or from 
verbal instructions Without clear and accurate indications as 
to hoW far the desired intersection (e.g., “Main Street” or 
“Harbor FreeWay”) is from the present location of his 
vehicle. Even When an accurate and precise indication of 
distance is given (e.g., “go 2.7 miles from the origin doWn 
Center Street until you intersect Main Street and turn right”), 
the direction Would require that the driver note the initial 
mileage, calculate the destination mileage of 2.7 miles 
farther and then observe When the 2.7 miles have passed to 
?nd Main Street, an activity Which might require frequent 
calculations and attention to the odometer. Obviously, the 
driver’s looking at the odometer requires the driver to 
remove his eyes from the road to look at the odometer 
(instead of the tra?ic on the road). While a good driver Will 
keep the glances at the odometer to a minimum to alloW the 
greatest attention to be focused on the roadWay and its 
every-changing perils, this presents a distraction. 

[0007] It Would be desirable to have a system of providing 
directions Which alloWs a driver to enter a destination, then 
get detailed instructions on hoW to get there, complete With 
an appropriate noti?cation of When to turn and Which Way. 
Advantageously, these detailed instructions Would indicate a 
necessary turn With an indication provided shortly before the 
desired turn to alloW the driver to concentrate on the driving 
and the vieW out the Windshield and not on maps or even on 
a video screen Within the car (for example, mounted on the 
console of the vehicle in the case of a system provided by 
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Hertz and called the “NeverLost” system or in similar 
navigational aids provided by auto companies such as Gen 
eral Motors). The HertZ NeverLost system includes a route 
set on a console unit Which is used to shoW messages about 
turns on the console unit, With a tone indicating that a 
message has been displayed on the console. HoWever, the 
console is located aWay from the Windshield and looking at 
the console requires the driver to remove his eyes from the 
road. 

[0008] Anything Which distracts the driver’s eyes from the 
road presents a risk of collision or leaving the road. So, if the 
driver must Watch the odometer to knoW When his turn is 
expected, he can not be Watching the road at the same time. 
Similarly, if the driver is looking at a map or a display on the 
console, the driver can’t be simultaneously looking at the 
road. 

[0009] If, for any reason, the driver should miss a turn, the 
sooner the driver is alerted to the fact that the turn Was 
missed, the easier and quicker the driver may be able to 
recover from the mistake. 

[0010] It Would also be desirable to have a system Where 
the driver receives multiple advisory alerts or Warnings of an 
upcoming turn at different distances from the turn and it 
Would be desirable if the advance notice Was related to the 
speed at Which the vehicle is approaching the turn. That is, 
an indication of a turn 100 feet in advance may be adequate 
Where the vehicle is traveling 5 miles per hour (or about 7 
feet per second), but an indication of the turn 100 feet in 
advance of the turn While the vehicle is traveling 70 miles 
per hour alloWs only a one second advance notice before the 
turn, While turning may require more than the second just to 
decelerate. Accordingly, it Would be desirable to provide a 
notice of a turn at one or more relatively ?xed time intervals 
before the turn (perhaps 15 seconds and 5 seconds before) 
rather than a predetermined distance before the turn, rather 
than a ?xed distance before a turn. Since the use of location 
alone provides only the distance, it is necessary to combine 
the location information With speed information to provide 
an alert Which is based on calculated time to the turn, but this 
is accomplished using speed information. Speed information 
can be calculated from past geographic positions or can be 
obtained from a connection to the vehicle (the speedometer 
or changes in the odometer). 

[0011] The description of the present invention Which 
folloWs is based on a presupposition that the reader has a 
basic knoWledge of global positioning systems and of stored 
maps Which are available over the Internet. Such global 
positioning systems can provide the present position of a 
sensor (for example, a sensor mounted Within a vehicle) to 
a very accurate location (perhaps Within 10 feet). The 
positioning information can be stored and used to plot the 
progress of a vehicle over time by noting the position of the 
vehicle at successive time intervals. Such a system Would 
alloW for the plotting of the circular ramp of a freeWay 
interchange and the calculation of the location of the inter 
change and the radius of its curvature. Stored maps exist for 
most cities and main routes betWeen cities and can be 
accessed in a variety of Ways, such as from the Internet from 
one of a variety of Web sites or from map softWare Which is 
commercially available. These maps can be used for detailed 
driving instructions by entering a starting location and a 
desired termination, providing even a listing of the neces 
sary turns and the mileage along each leg of the journey. 
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[0012] Some prior art systems have been proposed Which 
provide driving instructions on a video screen provided in 
the center console. Such a system has the undesired require 
ment of periodically requiring the driver’s looking at the 
video screen rather than on the road ahead. 

[0013] Prior art systems for providing driving instruction 
in the form of a printed sheet of paper, indicating that the 
?rst road is to be taken for 2.7 miles, then turn right on Main 
Street for 1.6 miles, then turn left (and so forth). The 
providing of a separate piece of paper With directions also 
requires that the driver look at the separate piece of paper 
rather than the road, and the printed sheet of paper does not 
provide an indication When the desired road is being 
approached. 
[0014] Prior art systems exist Where a map is provided are 
similar to those providing a printed sheet of paper. It has the 
same disadvantages of not providing any indication When 
the desired road is being approached and in requiring that the 
driver’s attention is diverted from looking at the road to 
looking at the map. 

[0015] Thus, the prior art systems have undesirable dis 
advantages and limitations. 

SUMMARY OF THE INVENTION 

[0016] The present invention overcomes the disadvan 
tages and limitations of the prior art systems by providing a 
simple, yet effective, Way of providing information (includ 
ing, but not limited to, directional information) to a driver 
While the driver is operating his vehicle. 

[0017] The present invention alloWs the driver to obtain 
the information on the desired route and necessary turns 
Without removing his eyes from the road. 

[0018] The present invention also has the advantage of 
providing the driver With the necessary information on turns 
at the appropriate time for taking actionineither too early 
(so the instruction might cause an early turn into the Wrong 
street or be forgotten) or too late (for example, after the 
opportunity for the turn has passed or When it is too late to 
get into the correct turning lane). 

[0019] One additional bene?t of the present invention is 
that the driver may be provided With one or more Warnings 
or alerts on upcoming turns at preset time periods in advance 
of a calculated turn rather than at preset distances Which may 
require vastly different elapsed times depending on the 
speed of the vehicle. 

[0020] The present invention includes a system for dis 
playing driving instructions such as a turn on the Windshield 
in front of the driver so that the driver may vieW the 
instruction Without removing his eyes from the road. This 
instruction is preferably in the form of an illustration of the 
intersection With appropriate landmarks in the form of a 
picture taken by a camera, although other indicators (such as 
a Word instruction) could be used to advantage if no pictorial 
illustrations are available. The illustrations could be from a 
camera in the form of a real time image or from a stored 
illustration of the intersection, With appropriate landmark 
information such as street layout and name being preferable 
but not mandatory. 

[0021] In one embodiment of the present invention, a 
supplemental audible indication is provided to the driver. 
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This supplemental audible indication may be a signal (a bell 
or a stored voice message to the effect of “see message 
displayed on Windshield”) or, in the alternative, it could be 
an audible version of the message displayed on the Wind 
shield, created using speech synthesis. 

[0022] Other objects and advantages of the present inven 
tion Will be apparent to those skilled in the appropriate art, 
considering the folloWing description of the present inven 
tion taken together With the appended claims and the accom 
panying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0023] Having thus set forth some of the limitations and 
disadvantages of the prior art and some objects and advan 
tages of the present invention, other objects and advantages 
Will be apparent to those skilled in the relevant art in vieW 
of the folloWing description of the draWings illustrating the 
present invention of an improved routing system and method 
in Which: 

[0024] FIG. 1 is a perspective illustration of the front of a 
vehicle, useful in describing the present invention; 

[0025] FIG. 2 is a modi?ed vieW of the front of a vehicle 
as shoWn in FIG. 1 With a message regarding driving 
directions provided to the driver on the Windshield; 

[0026] FIG. 3 is a block diagram of a processing system 
useful in practicing the invention of type described in 
connection With the providing the message to the driver as 
illustrated in connection With FIG. 2; 

[0027] FIG. 4 is a How chart for the system and method of 
the present invention; and 

[0028] FIG. 5 is a vieW of the front of the vehicle similar 
to FIG. 2 but With an alternate message. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0029] In the folloWing description of the preferred 
embodiment, the best implementations of practicing the 
invention presently knoWn to the inventors Will be described 
With some particularity. HoWever, this description is 
intended as a broad, general teaching of the concepts of the 
present invention in a speci?c embodiment but is not 
intended to be limiting the present invention to that as shoWn 
in this embodiment, especially since those skilled in the 
relevant art Will recogniZe many variations and changes to 
the speci?c structure and operation shoWn and described 
With respect to these ?gures. 

[0030] FIG. 1 shoWs the front interior portion of a vehicle, 
looking forWard (or outWard) in the direction of travel from 
the driver’s position. As shoWn in this vehicle, the driver 
looks over the steering Wheel 2 through a Windshield 3 out 
at the roadWay (not shoWn) in front of the vehicle. An 
instrument panel 4 is positioned beloW the Windshield and 
mounted to the dash panel, With the instrument panel includ 
ing appropriate indicators, gauges, dials and controls for the 
vehicle, including the odometer Which is frequently used by 
drivers in locating the desired turns. A touch screen 5 is 
located on the dash panel adjacent the driver’s seated 
position in front of the steering Wheel 2 and a speaker 6 is 
also shoWn located on the dash panel, although one or more 



US 2007/0027621 A1 

speakers could be positioned at other appropriate locations 
throughout the interior of the vehicle. 

[0031] The touch screen 5 may serve as an input device to 
alloW the driver to enter a destination, either directly from a 
map or from a displayed menu of locations. Alternatively, 
the directions could be sent by Wireless means from a 
transmitter to a Wireless receiver located in the vehicle (as 
described later in connection With FIG. 4) through knoWn 
technology. If the touch screen 5 includes a menu of 
destination locations, then the driver may select a destina 
tion by touching the touch screen in the respective area, 
causing the system to identify the destination selected by the 
driver. Alternatively, the touch screen may include a large 
scale map and the driver may select his destination by 
touching the appropriate area of the map. Once the area has 
been selected by touching the map or a list of destinations, 
a more localiZed map or a more detailed destination list may 
be presented on the touch screen 5 and a more precise 
destination selected to alloW the destination to be indicated 
With greater precision. That is, the ?rst menu lists the 
destinations by category for selection (hotels, of?ce build 
ings, cities, attractions, etc.) and then When the driver selects 
a category, a detailed list of destinations Within the category 
is presented for selection. In the presentation of a map, a 
map shoWing the main routes and cities Within a large scale 
of 100 miles by 100 miles might be presented, alloWing the 
driver to select a destination region, then a smaller scale 
(perhaps 10 mile by 10 miles) map of the selected destina 
tion region Would be presented. The process of providing 
more precise destination information for selection could be 
continued to other levels, if desired. 

[0032] FIG. 2 illustrates the front interior portion of the 
vehicle as shoWn in FIG. 1 With a message 8 projected on the 
Windshield 3 in front of the driver’s position. The system for 
providing such a message Will be described in some detail in 
connection With later ?gures (particularly FIG. 3) but uses 
conventional equipment to display a message in an area of 
the Windshield 3 Which is Within the line of sight of the 
driver. Since the message is an image projected onto the 
Windshield 3, the driver is able to see through the message. 
Although the message is projected onto the Windshield in the 
preferred embodiment, a special Windshield is not required 
and no Wiring Within the Windshield is necessary, an advan 
tage since Windshields can be damaged and require replace 
ment and special Windshields and Wiring Would add to the 
cost and difficulty of replacing the Windshield 3. 

[0033] The message 8 on the Windshield contains variable 
information Which is generated by a program and Which is 
provided to a projection unit. In the preferred embodiment, 
the message 8 Would include an indication that an action is 
desired (a turn), What action is desired (a left turn), Where (at 
Main) and hoW far the action is aWay (500 feet). The name 
of the street is a part of the directions Which are obtained 
from a map or driving directions, directions Which are not a 
part of the present invention. 

[0034] FIG. 3 is a block diagram of a data processing 
system 9 (also sometimes referred to as an electronics 
package) for practicing the present invention. In the pre 
ferred embodiment, the processing system 9 includes an 
antenna 11 connected to a Wireless interface 10 for receiving 
and decoding Wireless information, for example, map infor 
mation, transmitted from a remote source. The Wireless 
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interface 10 is coupled Within the data processing system 9 
to a central processing unit (CPU) 12, random access 
memory or RAM 13 and nonvolatile memory 14 through a 
bus 18. The nonvolatile memory may be any form of 
conventional storage for use With a CPU such as disk, ?ash 
or other system for storing information in a system Which 
does not erase When the poWer is removed. 

[0035] A electronics interface box 30 is also coupled to the 
bus 18 and provides the necessary conversions for an input 
device such as a touch screen 5 described in connection With 
FIG. 1. The electronics interface couples the input device in 
a knoWn manner, translating the physical input into an 
analog signal (representing the location of the touch in X and 
y coordinates), then translates the analog signal indicating 
the coordinates into digital values for processing by the CPU 
12 and storage in the random access memory 13. 

[0036] Also coupled to the bus 18 are tWo interface units 
50, 51, the ?rst of Which (interface unit 50) is operatively 
connected to drive speaker(s) 6 in response to signal from 
the CPU 12 through the bus 18. The second interface unit 51 
is coupled to a projector 60 such as a heads-up projector. The 
heads-up projector 60 displays information on the Wind 
shield 3, dispatched by the CPU 12 from the RAM 13 to the 
projector 60 through the interface unit 51. 

[0037] A global positioning system (GPS) system 95 is 
coupled to the bus 18 through an interface port 91 in a 
conventional manner. The GPS system 95 periodically pro 
vides the location of the unit (and the associated vehicle) 
Within a small distance (perhaps 30 meters, depending on the 
accuracy of the GPS system employed). The GPS system 
provides the location of the unit and the vehicle in appro 
priate and conventional coordinates such as are used in 
military maps to accurately locate the vehicle. The fre 
quency of updating of the position information is someWhat 
arbitrary and depends on the accuracy Which is required. The 
projector 60 may include a brightness control alloWing 
adjustment for a variety of circumstances. An initial mes 
sage may be displayed in a dim (less intense) brightness and 
the level of brightness increase as the turn becomes closer. 
Alternatively, the display could initially be smaller and 
become larger as the turn is approaching. 

[0038] Referring to FIG. 4, a block diagram of the present 
invention Will be provided to illustrate one method of 
practicing the present invention. The location of a desired 
turn is stored in memory along With a message. Also stored 
in memory is advance Warning informationihoW far in 
advance of the desired turn is an alert to be provided. The 
present location of the vehicle is periodically determined at 
block 102 and compared at block 104 With the desired turn 
location. If it is determined to be Within an advance Warning 
Zone at block 106, then an alert is determined and presented 
to the driver at block 108. Block 110 determines Whether an 
audible alert is to be provided. If it is, then at block 112 the 
content of the audible alert is determined and provided to the 
speaker(s) 6. Then, after a preset time period passes at block 
114, control passes back to block 102 Where a neW position 
of the vehicle is determined and the process repeated. 

[0039] FIG. 5 illustrates a Windshield With an alternate 
message in the form of a display 811 of the area. In this vieW 
an illustration of an intersection is displayed. Atraf?c circle 
210 and its intersecting roads 212, 214, 216, 218 and 220 are 
shoWn. A desired path 200 is shoWn for the vehicle, perhaps 
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in color or using sequential illumination not shown in this 
vieW, from its entry into the tra?ic circle 210 from road 212 
(at 202) to its exit at road 216 (at 204). Landmarks are shown 
in this display 811 such as a service station 222 and its 
distinguishing sign 223 and a hotel 224. While it Would be 
desirable to use a real-time image of the intersection shoW 
ing its current condition and tra?ic (an image from a camera 
Which can be obtained from an overhead camera and trans 

mission in any knoWn manner, including over the Internet), 
many intersections are not covered by a camera today, so the 
use of either stored images or constructed images of the 
intersection Will be used Where no real-time image is avail 
able for an intersection. 

[0040] The present system may be implemented in one of 
a variety of Ways, alloWing the designer to provide messages 
as desired So, the system may be programmed to provide a 
?rst notice When the vehicle is 10 seconds or 1000 feet from 
the desired turn and a second message at 2 seconds or 200 
feet from the turn. It may just as easily be programmed to 
provide additional message(s) if desired at different time(s) 
or distance(s). 

[0041] The foregoing description of the present invention 
assumes that directional information Would be one type of 
information Which might be conveyed to a driver. While the 
system provided certainly has that capability, it is also 
possible to provide additional information to a driver. Some 
of the information might be based on positioning informa 
tion and recent activity, such as providing current tra?ic 
information (accident blocking expressWay at exit 5), road 
conditions (Federal HighWay ?ooded at Main Street), alter 
nate route information (take Main Street at exit 4) and/or 
Weather information (heavy snoWstorm around Cleveland). 
Additionally, the system could be used to provide neWs and 
sports information to a driver and could even be used to send 
e-mail and advertisements to a driver (tune up special at 
All-Tune only $30). 

[0042] Another set of useful information to a driver might 
be a real-time camera image of the traf?c at the next 
interchange on a limited access highWay. As one is traveling 
doWn such a highWay at rush hour, there may perhaps be 
multiple exits Which one could use to go from the high speed 
limited access highWay to surface streets With the attendant 
traf?c and traf?c signals. It may be desirable to take an 
interchange With less traf?c rather than one Which has more 
traf?c, even if the latter one is closer to the destination. An 
image from a camera mounted above the interchange may 
have enough information so that the driver can determine 
Whether to take the interchange or Wait for another inter 
change. 

[0043] Of course, many modi?cations of the present 
invention Will be apparent to those skilled in the relevant art 
in vieW of the foregoing description of the preferred embodi 
ment, taken together With the accompanying draWings. For 
example, the audible message on the necessary turn might be 
the only message provided. Multiple messages might be 
provided at predetermined intervals, such as a ?rst message 
“tum left at Main in 1000 feet” might be folloWed by “turn 
left at Main in 600 feet” folloWed by “turn left at Main in 
100 feet” as described above. Also, different audible mes 
sages could be programmed to provide an indication as to 
Which message is provided (e.g., one chime for a ?rst alert 
message that the turn is a ?rst distance aWay, tWo chimes 
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indicating that the turn is a second or lesser distance aWay 
and three chimes indicating that the least distance threshold 
has been met; alternatively, the audible message might be 
provided through a buZZ using a short buZZ, a long buZZ and 
a combination of short and long buZZes for different types of 
messages). 

[0044] In place of providing messages at one (or more) 
preset distance(s) from the desired turn, the system could be 
set to provide messages at approximately preset time inter 
val(s) before the turn, based on the speed of the vehicle over 
some period of time, speed Which may be determined by 
taking the differences in distances observed by the global 
positioning system GPS 95 at different times using the 
formula that velocity equals the change in distance divided 
by the change in time. 

[0045] lfa driver becomes lost or it becomes necessary to 
establish a neW path to a destination (for example, because 
visual clues have become obsolete or a road has been 
temporarily closed), the present invention can be used to 
advantage as folloWs: the GPS system 95 identi?es the 
current position of the vehicle and driver. A neW path to the 
destination is established using an alternate path. While such 
an alternate path may also become obsolete or have a detour 
also), the process may be repeated as necessary until a 
usable route is found. 

[0046] There are various options for setting up the system 
initially. The origin and destination may be entered initially 
at a console in the vehicle or a GPS system can determine 
the initial coordinates of the vehicle. The driver may enter a 
destination (by address or Zip code) or select one of a list of 
preprogrammed destinations for a locale. Alternatively, the 
origin and destination may be entered from a remote per 
sonal computer. Then, using mapping facilities Which are 
available as softWare for the PC (see TravRoute softWare 
Which is described at http://WWW.travroute.com) or available 
on-line (see http://WWW.freetrip.com). Once the route is 
identi?ed, the PC softWare or the on-line system proposes 
one or more routes Which the user can accept or modify to 

determine the path for the vehicle. Of course, the method of 
selecting a route is not particularly relevant to the present 
invention nor is the source of the directional information or 
hoW the system knoWs Where the vehicle is located (for 
example, sensors along the roadWay or odometer informa 
tion could be used in place of the GPS system, if desired). 

[0047] Additionally, many modi?cations can be made to 
the system implementation Without departing from the spirit 
of the present invention. For example, the content of the 
message might be varied as desired, using descriptive sym 
bols rather than Words in a multi-lingual environment or a 
preferred language for any messages could be selected from 
a menu of supported languages. While the present invention 
has been programmed to provide alerting information about 
desired turns, a similar system could be programmed to 
provide information about landmarks and the environs to 
alloW for sightseeing Without a live guide by identifying the 
landmarks and providing information of interest. The system 
could also be used to locate amenities during traveling, such 
as rest areas, scenic vistas or ?lling stations, rather than 
preprogrammed turns along a route. The system also has the 
capability of displaying other information, such as e-mail, 
advertising, neWs and Weather reports or traf?c advisories 
When it is not being used to provide directional information 
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for driving. Further, some of the features of the present 
invention can be used Without the corresponding use of other 
features. The audible indications are considered an optional 
adjunct to the visual display of messages displayed on the 
Windshield, but either one could be turned o?‘, if desired. 
Any signal that a turn Was missed may be included if desired 
or excluded or the system could include an option to turn on 
or off the feature of providing a missed turn indicator. 
Accordingly, the foregoing description of the preferred 
embodiment should be considered as merely illustrative of 
the principles of the present invention and not in limitation 
thereof. Since some of the communications Which can be 
displayed using the present invention (e.g., sightseeing 
information about the historical signi?cance of landmarks, 
neWs or Weather or advertising or e-mail) might be distract 
ing if presented While the car is in motion, by suitable 
programming the present invention could include controls 
Which limit those messages to times When the vehicle is not 
in motion. Thus, detailed sightseeing information could be 
limited to those times When the vehicle is at rest (When the 
vehicle has pulled off to look at the landmarks) and e-mail 
and advertising might be displayed When the vehicle is 
stopped for a traf?c signal or stopped due to rush hour 
congestion. 

[0048] The present invention can be realiZed in hardWare, 
softWare, or a combination of hardWare and softWare. A data 
processing tool according to the present invention can be 
realiZed in a centraliZed fashion in one computer system, or 
in a distributed fashion Where different elements are spread 
across several interconnected computer systems. Any kind 
of computer systemior other apparatus adapted for carry 
ing out the methods described hereiniis suited. A typical 
combination of hardWare and softWare could be a general 
purpose computer system With a computer program that, 
When being loaded and executed, controls the computer 
system such that it carries out the methods described herein. 
The present invention can also be embedded in a computer 
program product, Which comprises all the features enabling 
the implementation of the methods described herein, and 
WhichiWhen loaded in a computer systemiis able to carry 
out these methods. 

[0049] “Computer program means” or “computer pro 
gram” in the present context mean any expression, in any 
language, code or notation, of a set of instructions intended 
to cause a system having an information processing capa 
bility to perform a particular function either directly or after 
either or both of the folloWing a) conversion to another 
language, code or notation; b) reproduction in a different 
material form. 

[0050] While the present invention is described in the 
context of an apparatus and a method of providing driving 
directions, the present invention may be implemented in the 
form of a service Where the processing of information is 
located apart from the car and transmitted to the car for 
communication to the driver. 

What is claimed is: 

1. An apparatus for providing information to the driver of 
a vehicle, the apparatus comprising: 

a touch screen display that iteratively displays 
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a ?rst display that presents a menu of driver-selectable 
destination categories, each category corresponding 
to a prede?ned geographic region, and 

a second display that in response to a selection by the 
driver of at least one destination category presents a 
list of destinations corresponding to the at least one 
destination category selected; 

a positioning device Which determines the location of the 
vehicle; 

a storage device including stored information about the 
location of a desired driver action, the location of the 
desired driver action being based upon a destination 
selected by the driver from the list of destinations; and 

a comparator Which compares the location of the vehicle 
With the stored information about the location of the 
desired driver action and Which provides a signal When 
the location of the vehicle is in a predetermined rela 
tionship to the location of the desired driver action; and 
a projector Which displays a message on the Windshield 
indicating the desired driver action in response to the 
signal. 

2. The apparatus of claim 1, Wherein the projector is a 
heads-up display. 

3. The apparatus of claim 1, Wherein the apparatus further 
includes an audible indicator of a message in response to the 
signal. 

4. The apparatus of claim 3, Wherein the audible indicator 
includes a speech synthesis system Which provides an 
audible message. 

5. The apparatus of claim 3, Wherein the audible indicator 
includes a speech synthesis system Which can provide at 
least one audible message Which is selected based on the 
desired driver action. 

6. The apparatus of claim 3, Wherein the audible indicator 
includes a ?rst indicator at a ?rst distance from the desired 
location and a second indicator at a second, shorter distance 
from the desired location. 

7. The apparatus of claim 1, Wherein the apparatus 
includes an indicator that the driver did not make the desired 
driver action, Whereby the driver receives an indication of 
the missing of the desired driver action after the desired 
driver action Was missed. 

8. The apparatus of claim 1, Wherein the system includes 
a Wireless receiver Which receives broadcast traf?c infor 
mation and is coupled to the projector to display the broad 
cast traf?c information. 

9. The apparatus of claim 1, Wherein the system includes 
a Wireless receiver Which receives Weather information sent 
from outside the vehicle, With the Wireless receiver coupled 
to the projector for displaying the Weather information to the 
driver. 

10. The apparatus of claim 1, Wherein the system includes 
a Wireless receiver Which receives advertising information 
and couples to the projector to display the advertising 
information to the driver. 

11. A service for providing information to the driver of a 
vehicle comprising: 

receiving at least one desired destination associated With 
the driver; 

determining a route for the driver to reach the destination 
including at least one turn for the vehicle to reach the 

destination; 



US 2007/0027621 A1 

determining the location of the vehicle and When the 
vehicle is approaching the at least one turn and pro 
viding a message to the vehicle; and 

displaying the message for the vehicle on the Windshield 
When the vehicle is approaching the at least one turn so 
that the driver may be informed of the turn at an 
appropriate time Without requiring the driver to remove 
his eyes from the Windshield. 

12. The apparatus of claim 1, Wherein the destination 
categories include at least one of a commercial sites cat 
egory, a traveler accommodations category, a historic sites 
category, and predetermined tourist attraction sites category, 
each designated by region. 

13. The apparatus of claim 1, Wherein the projector further 
displays a virtual image of an area around the location of the 
desired driver action When the vehicle is Within a predeter 
mined distance to the location. 

14. The apparatus of claim 13, Wherein the virtual image 
includes at least one landmark. 

15. The apparatus of claim 14, Wherein at least one 
attribute of the at least one landmark changes as the vehicle 
moves in relation to the at least one landmark. 

16. The apparatus of claim 15, Wherein the at least one 
attribute includes a siZe of the landmark, the siZe increasing 
as the vehicle moves closer to the at least one landmark. 
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17. The apparatus of claim 15, Wherein the at least one 
attribute includes a brightness of the landmark, the bright 
ness increasing as the vehicle moves closer to the at least one 

landmark. 

18. The apparatus of claim 1, Wherein the touch screen 
further iteratively displays a third display that in response to 
the driver selecting a destination from the list of destinations 
displays a map of the destination selected. 

19. The apparatus of claim 18, Wherein the touch screen 
further iteratively displays at least one additional map, the 
additional map providing more information than a preceding 
map displayed on the touch screen. 

20. A method of providing information to a driver of a 
vehicle, the method comprising: 

providing a menu of driver-selectable destination catego 
ries, each category corresponding to a particular type of 
landmarks in a geographic region; and 

providing on a Windshield of the vehicle an image of each 
landmark belonging to each destination category 
selected by the driver. 


